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Abstract

Background: Crack-cocaine dependence is a serious public health issue, related to several psychiatric and psychosocial
problems. Crack-cocaine users are usually embedded in a context of great social vulnerability, often associated with violence,
poverty, family conflict and easy and early access to alcohol, tobacco and other drugs.

Methods: This cross-sectional study enrolled a consecutive sample of 577 patients admitted to 20 therapeutic communities
located in Southern Brazil, between September 2012 and September 2013. A structured interview assessed life-time
exposure to risk and protective factors for drug use, such as parental monitoring in childhood, deviant behaviors and peer
pressure.

Results: Presence of family conflict (p = 0.002), maltreatment (p = 0.016), and deviant behavior prior to age 15 in a bivariate
analysis predicted an earlier age of crack-cocaine initiation, whereas adolescents experiencing parental monitoring during
adolescence started use later (p < 0.001). In the multivariate model, perceptions related to ease of access of llicit drugs
(marijuana: p=0.028, 95% Cl=—3.81, —0.22; crack-cocaine: p < 0001, 95% Cl = — 740, — 4.90), and deviant behavior
(threatening someone with a gun: p = 0028, 95% Cl =— 257, — 0.14) remained independent predictors of early age of crack-
cocaine initiation.

Conclusions: Early onset of crack-cocaine use seems to be associated with exposure to family conflict, easy access to drugs
and deviant behavior. Treatment and preventive programs should take these factors into account when designing and
implementing community interventions.

Keywords: Crack-cocaine, Parental monitoring, Deviant behavior, Risk and protective factors, Therapeutic communities, Age
of onset, Drug use

Background

Crack-cocaine use, and other forms of smokable cocaine,
is a serious public health problem that affects virtually all
countries across the Americas and some nations in Cen-
tral and Eastern Europe [1, 2]. Crack-cocaine users tend
to develop severe pattern of dependence in a very short
period of time [3-5]. The use of this drug is associated
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with psychiatric comorbidities, including depression, anti-
social personality disorder and suicide attempts [6]. In
addition, its use is also associated with sexual risk behav-
iors and high rates of Human Immunodeficiency Viruses
(HIV) and hepatitis B and C viruses’ infections, exceeding
those observed in the general population [7]. Evidence in-
dicates elevated mortality rates among crack-cocaine
users, well above international standards, homicide being
the main cause of death [8, 9].

In Brazil, crack-cocaine users are often part of vulnerable
and marginalized groups in society and suffer from severe so-
cial and economic disadvantage [10, 11]. Exposure to
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violence and situations of abuse have also been associated
with crack-cocaine use [7].

The first experience with crack-cocaine usually occurs
in the transition to adulthood, often following the expos-
ure to alcohol, tobacco, marijuana and snorted cocaine [4,
12]. According to Substance Abuse and Mental Health
Services Administration (SAMHSA), crack-cocaine first
use generally occurs between the ages of 18 and 25 in the
United States [13]. Likewise, a study with homeless people
(n =203) from Montreal, Canada, found that the age of
onset of cocaine use and its presentations, such as crack-
cocaine, happened after 17 years of age [14]. The II Brazil-
ian National Alcohol and Drugs Survey (BNADS) found
that the mean age of initiation for cocaine consumption in
Brazil was 18.8 years [15]. Another survey with Brazilians
adolescents in treatment found that the mean age at first
use of crack-cocaine was 13.3 years [4].

The age of onset of drug consumption is influenced by
numerous combinations of protective and risk factors,
within a system that integrates social environments, rela-
tionships, individual characteristics and behavioral pat-
terns [4, 16]. Longitudinal studies with psychoactive
substances users have shown that the earlier the age of
onset of alcohol and tobacco use the greater the likeli-
hood of developing drug addiction, more severe drug
use patterns and more problematic deviant behaviors
[14, 16]. Therefore, assessing the risk factors related to
the early age of drug use initiation could help to plan
and implement preventive strategies [17].

Many risk factors for drug use initiation are part of a
complex and multifaceted framework which involves an
interplay of genetic, psychological and social factors [18—
21]. Individual and personality factors such as curiosity,
impulsivity and sensation seeking are common in adoles-
cence [22-24]. In addition, the perception of easy access is
strongly related to the risk of starting psychoactive sub-
stances use [25]. Use of drugs by parents, family conflict
and peer pressure also appear to be associated with future
problematic drug use [17, 19, 26, 27]. The Brazilian Na-
tional Survey of Crack-Cocaine Users [28] found that the
main reasons for first crack-cocaine use were curiosity
(58.3%), followed by family conflicts (29.2%) and influence
of friends (26.7%).

Studies evaluating adolescent alcohol use suggest that
parents monitoring their children’s routine and express-
ing disapproval of drug use are protective factors for
both: early onset and binge drinking [21, 29, 30]. In con-
trast, children with parents who drink or are permissive
in relation to drug use appear to have an early onset of
substance use, suggesting that early patterns of use may
be influenced by social and familial environmental fac-
tors [17-20].

More recently, cross-sectional and longitudinal studies,
assessing predictors of early initiation of crack-cocaine
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use, found an association with sociodemographic factors,
psychiatric comorbidities and previous use of any drug
[4, 31-33]. Other studies investigated specific popula-
tions - for example, adolescents in street situations [14],
however few multicenter studies focused on crack-
cocaine users. To our knowledge, this if the first multi-
center study in Brazil assessing risk and protective fac-
tors for early onset of crack-cocaine use with patients
from Therapeutic Communities (TCs) who identified
crack-cocaine as the substance that made them seek
treatment.

Methods

Setting

This is a cross-sectional study which included TCs (n =
20) affiliated with the Brazilian Federation of Thera-
peutic Communities (FEBRACT), which aims to train
the Brazilian TCs according to the recommendations of
the World Federation of Therapeutic Communities
(WFTC). All TCs were registered with the Brazilian Na-
tional Secretariat for Drug Policy (SENAD) and compli-
ant with Brazilian Health Regulatory Agency (ANVISA)
standards [34], this guaranteed the inclusion of study
participants from TCs with similar standards of treat-
ment. The following inclusion criteria were chosen to se-
lect the institutions: (1) at least 10 years of existence and
(2) having a qualified and regularly trained health team.
Only voluntary admissions were allowed in the included
TCs; all patients who needed intensive medical/psychi-
atric care were referred to another health service. The
geographic distribution of TCs are shown in Fig. 1. The
study was restricted to the south region of Brazil due to
logistic issues (e.g. internet access and professional staff
training). The period of recruitment was 05 September
2012 to 05 September 2013.

Participants

During the 12-month period of the study, a total of 1341
individuals presented at one of 20 TCs with a substance
use disorder. Of those, 719 crack-cocaine users were vol-
untarily admitted with the diagnosis of crack-cocaine
use disorders (F14.2) in accordance with the Inter-
national Classification of Diseases 10th (ICD-10) [35].
Among those, twenty-five patients (3.5%) refused to par-
ticipate, while another 117 (16.3%) signed the consent
form but interrupted treatment almost immediately,
leaving at the end 577 (80.2%) patients eligible to partici-
pate in the study.

Instruments

A detailed structured interview was developed to be used
in this survey (in supplementary file). It was designed to
obtain baseline data on factors associated with crack-
cocaine early initiation and other related behaviors, as
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Fig. 1 Brazilian political map showing were the 20 therapeutic communities involved in the current study are located. The Map of Brazil was obtained
through the public domain website: http: //www.dominiopublico.gov.br/pesquisa/PesquisaObraForm.jsp, and the Apple Keynote software was used

Brasilia

SERVOS
n=22

Belo Horizonte

Terra da Sobriedade
n=16

/)

Belo Horizonte
Associagao Familia Cand

well as information about parental monitoring in child-
hood, peer pressure and deviant behaviors. To organize
the information collected and to formulate questions in
tune with the international literature, we selected three
structured questionnaires widely used in other studies.
Sociodemographic data was selected from the Maudsley
Addiction Profile (MAP) questionnaire [36], a brief re-
search instrument developed in the United Kingdom,
assessing four domains: substance use, health risk behav-
ior, physical and psychological health, and personal/so-
cial functioning.

The questions on “parent relationship” (Table 1), “par-
ent monitoring” (Table 2), and “perceptions related to
easiness in accessibility and permissiveness of drug con-
sumption” (Table 3) were extracted and translated from
the Kenneth Kendler’s Life History Calendar Interview
(from Stress and Coping Project, Medical College of Vir-
ginia) [17, 20]. Finally, questions on “deviant behaviors”

(Table 4), were extracted and adapted from either the
Drug Abuse Treatment Outcomes Study (DATOS) ques-
tionnaire [37] or from the referred Kendler’s interview.
Participants were asked to recall the above issues con-
sidering three age periods: 8 to 11 (middle childhood),
12 to 14 (early adolescence) and 15 to 17 (middle ado-
lescence), as previously used by Kendler’s study group
[25]. Middle childhood is a period marked by progressive
independence from parents, greater concern with the fu-
ture and stronger and more complex friendships and
peer relationships. It is a critical period for the develop-
ment of trust and intimacy outside the family circle -
among friends in the neighborhood, at school and
during sports practice. A rapid development of cognitive
skills allows children to develop a sense of responsibility
and learn more elaborate ways to communicate their
ideas and feelings. Early adolescence is characterized by
rapid growth and body changes, including genital
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Table 1 Family relationships (n=577)
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Characteristic N (%) Average age SD (Cl 95%) P-value?® Adjusted p-valueb
of first crack use

Lived continuously with his/her mother until 17 years old (n = 541)
Yes 389 (71.9) 219 6.86 (19.5-21.7) 0.061 -
No 152 (28.1) 206 6.98 (21.2-22.6)

Until the age of 17, did you experience serious relationships problems with your mother for at least one month? (n = 387)
Yes 143 (36.9) 20.5 6.36 (19.4-21.5) 0.002 0.466
No 244 (63.1) 22.7 7.22 (21.8-23.6)

Lived continuously with his/her father until 17 years old (n = 544)
Yes 292 (536) 225 7.06 (21.7-233) 0.001 -
No 252 (46.4) 203 6.38 (19.6-21.1)

Until the age of 17, did you experience serious relationships problems with your father for at least one month? (n = 291)
Yes 123 (42.1) 209 5.73 (19.9-21.7) 0.001 -
No 168 (57.9) 236 7.73 (224-24.8)

From 8 to 18, how often did your parents or stepparents yell at each other? (n =415)
Never / rarely / sometimes 298 (71.8) 222 6.91 (20.8-23.6) 0.691 0320
Often 117 (28.2) 21.8 6.54 (20.6-23.0)

From 8 to 18, how often did your parents or stepparents physically assaulted each other? (n =417)
Never / rarely / sometimes 272 (89.2) 22.1 6.97 (21.3-23.0) 0.824 0.570
Often 45 (10.8) 219 6.89 (19.8-24.0)

Have you witnessed fights with physical aggression between parents or caregivers? (n = 539)
Yes 236 (43.8) 20.8 6.32 (20.0-21.6) 0.038 -
No 303 (56.2) 22.1 7.39 (21.2-229)

Did your father have trouble related to alcohol consumption? (n = 555)
Yes 297 (53.5) 206 647 (19.9-21.3) 0.001 0.210
No 258 (46.5) 226 748 (21.7-23.5)

Did your mother have trouble related to alcohol consumption? (n = 546)
Yes 82 (15) 211 722 (195-22.7) 0491 0620
No 464 (85) 21.7 703 (21.1-224)

During childhood or adolescence, have you ever felt yourself extremely mistreated — without food, shelter, medical care and deprived of your basic

physical and emotional needs? (n =570)
106 (18.5)
No 464 (81.5)

Yes 20.1

219

During childhood or adolescence, have you ever run away from home during the night? (n = 569)

Yes 213 (374)
No 464 (62.6)

204
223

6.52 (189-214) 0.016 0.309
7.08 (21.3-22.6)
6.87 (19.5-21.3) 0.001 0.185

7.00 (21.6-23.0)

SD = standard deviation. Cl = confidence Interval. Significant results (p < 0.05) are bolded

t-test for independent variables
PANOVA, analyses adjusted by Bonferroni test
“Variables that are no longer binary after ANOVA

development, which inspires curiosity and increasing
feelings for privacy. Early adolescents thinking works es-
sentially in a concrete way - “right-or-wrong thinking” -
and it is structured partly from the idea of being always
judged by their peers. During middle adolescence the
physical changes may be nearly completed. The interest
for romantic and sexual relationships and the issues con-
sidering sexual identity progressively come to occupy

the forefront of the teenagers’ lives. More elaborated
forms of argumentation and more independent postures
of life are usual at this stage. Adolescents between 15
and 17 years spend less time with family and more time
with friends - peer pressure may peak at this stage. Ab-
stract thinking, complex decision making, impulse con-
trol and capacity for otherness start to develop during
this period [38, 39]. There are consistent research
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Table 2 Parent monitoring through late childhood and adolescence

Did your 8-11years (n =542) 12-14 years (n =526) 15-17 years (n =483)
parents / No|A Very P- Adjustedp- No|A Very P- Adjustedp- No|A Very P- Adjusted p-
caregivers little well  value® value® little well  value® value® little well  value® value®
really know:
Who your friends were?
N (%) 282 (52) 260 355 171 379 98
(48) (67.4) (32.6) (79.5) (20.5)
Average 209 225 0.008 0392 206 236 <0.001 0.097 217 210 0371 0.725
age (SD) (6.42) (7.44) 6.12) (7.76) (7.13) 6.18)
Cl 95% 20.1- 21.6— 20.0- 22.4- 21.0- 19.7-
216 234 21.2 24.7 224 22.2
How you spent your money?’
N (%) 157 207 0.113 309 163 394 79 0423
(43.2) (56.8) (65.5) (34.5) (834) (16.6)
Average 224 21.2 0.768 20.3 231 <0.001 0.061 21.7 211 0444
age (SD) (7.78) (6.39) 6.12) (7.16) (7.22) (6.13)
Cl 95% 21.2- 204- 19.6- 22.0- 21.0- 19.7-
237 221 210 24.2 224 224
Where you used to go in your spare time?
N (%) 250 291 0.001 370 (70) 158 402 80
(46.2) (53.8) (30) (83.4) (16.6)
Average 206 226 0.503 20.5 24.2 <0.001 0.023 219 20.2 0.059 0.856
age (SD) (6.38) (7.39) 6.12) (7.97) (7.16) (6.08)
Cl 95% 19.8- 21.8- 19.9- 23.0- 21.2- 18.9-
213 235 21.2 255 226 216

(1) 178 participants between 8 and 11 years of age, 53, between 12 and 14 years of age and 8 between 15 and 18 years of age reported no access to money at all

by that time

SD Standard deviation. C/ Confidence Interval. Significant results (p < 0.05) are bolded

t-test for independent variables
PANOVA, analyses adjusted by Bonferroni test

pointing that parental monitoring have different effects
on child and adolescent behaviors, considering these age
groups [40—-46].

Procedures

This structured interview had been extensively pilot
tested beforehand. The pilot tests were carried out 1
month prior to data-collection, first among the re-
searchers and then among the interviewers. Finally, as
part of the pilot test phase, the interviewers conducted
the structured interview with at least one recently admit-
ted patient. All interviewers (n =41) were health profes-
sionals - psychologist, social worker or nurse. The
interviewers were trained locally by at least one member
of the research group (n = 6). Remote assistance was of-
fered for the interviewers to clarify any questions prior
to launch of data-collection.

Interviews were conducted within the first 15 days fol-
lowing treatment admission. The interview day was de-
cided based on an assessment of the participant’s
condition, such as clinical status, abstinence syndrome,
treatment adherence, willingness to be interviewed that
time/day, among others. Interviews were conducted in a
private room, in front of a computer, side by side with

the patient, during two consecutive days and each of
them lasting about 1 h and a half.

The interview and the adopted scales were incorporated
into an electronic research data platform (Sphinx iQ2°)
allowing real-time data entry and storage in an online
database. The structured interview followed a pre-defined
sequence and comprised multiple choice questions. The
online platform was programmed to prevent invalid or
unfilled responses, this guaranteed the standardization of
the interview and avoided missing data. In order to moni-
tor the quality of data collection, a member of the study
team was designated to each study site and was respon-
sible for verifying each new entry, as well as, for visiting
the TC at least twice during the study period.

Statistical analyses

To test differences between characteristics according to
crack-cocaine early use, we used Student ¢-test for com-
parisons between groups. The f-test is implemented
when the population variance, 0, is generally unknown,
and in this case, the sample variance, s°, is used and the
p-value of the test will allow us to assess whether the
average age difference for the beginning of crack-cocaine
is significant at the 0.05 level. For each table, each
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Between 15 and 17, how easily did you get:
Cigarettes (tobacco) (n = 564)

Average age (SD, Cl 95%)

Alcohol drinks (n =564)

Average age (SD, Cl 95%)

Marijuana (n =561)

Average age (SD, Cl 95%)

Cocaine (“snorted”) (n = 560)

Average age (SD, Cl 95%)

Crack cocaine (n = 559)

Average age (SD, Cl 95%)

During childhood and adolescence, did your parents

or caregivers find normal an adolescent:
To smoke cigarettes (tobacco)? (n =519)
Average age (SD, Cl 95%)

To drink alcoholic beverages? (n = 520)
Average age (SD, Cl 95%)

To get drunk? (n =520)

Average age (SD, Cl 95%)

To smoke marijuana? (n =521)

Average age (SD, Cl 95%)

During childhood / adolescence, how often did
your parents / caregivers:

Smoke cigarettes (tobacco) (n =519)
Average age (SD, Cl 95%)

Drink alcoholic beverages (n = 521)
Average age (SD, Cl 95%)

Get drunk (n =519)

Average age (SD, Cl 95%)

Smoke marijuana (n =516)

Average age (SD, Cl 95%)

Snorted cocaine (n =515)

Average age (SD, Cl 95%)

Between 15 and 17, how many friends of yours used to:

Smoke cigarettes (tobacco) (n = 557)
Average age (SD, Cl 95%)

Drink alcohol (n =557)

Average age (SD, Cl 95%)

Get drunk (n =557)

Average age (SD, Cl 95%)

Have problems related to alcohol use (n = 553)
Average age (SD, Cl 95%)

Smoke marijuana (n = 556)

Average age (SD, Cl 95%)

Smoke crack cocaine (n = 555)

Average age (SD, Cl 95%)

Very easy | Easy
557 (98.7)

215 (6.89, 20.9-22.0)
547 (97)

214 (6.82, 20.8-22.0)
501 (89.3)

209 (6.62, 203-21.5)
388 (69.3)

20.1 (6.24, 194-20.7)
221 (39.5)

17.1 (4.21,16.5-17.6)
Yes | Partially

131 (25.2)

209 (7.17,19.7-22.1)

154 (29.5)

214 (6.72, 20.3-22.4)

70 (134)

21.2 (6.95, 19.6-22.9)

18 (34)

20.7 (7.34,17.0-24.3)
Almost everyday | Weekly

380 (73.2)

220 (7.17,21.3-22.8)
299 (57.3)

21.7 (6.64, 209-224)
187 (36.1)

209 (6.19, 20.0-21.8)
48 (9.2)

205 (6.52, 18.6-224)
28 (54)

19.8 (4.99, 17.8-21.7)
Nobody | A few | Some
216 (38.7)

226 (697, 21.7-23.6)
201 (37)

233 (7.57, 22.3-24.4)
264 (47)

229 (7.27,22.0-238)
324 (585)

225 (7.32,21.7-234)
283 (509)

230 (7.07,222-23.8)
498 (89.7)

22.2 (6.84, 21.6-22.8)

Hard | Very hard
7(13)

240 (1161, 11.8-36.1)
17 (3)

25.5(9.80, 20.3-30.7)
60 (10.7)

26.8 (7.52, 24.8-28.7)
172 (30.7)

24.9 (736, 23.8-26.0)
338 (60.5)

245 (6.87, 23.7-25.2)
No

388 (74.8)

220 (681, 21.3-22.7)
366 (70.5)

219 (6.96, 22.1-22.6)
450 (86.6)

21.8 (6.90, 21.2-22.5)
503 (96.6)

21.8 (6.89, 21.2-22.4)
Monthly | Never

139 (26.8)
20.8 (6.05, 19.8-21.9)
222 (42.7)
21.8(7.24,209-22.8)
332 (63.9)
222 (7.22,214-23.0)
468 (90.8)
219 (6.94, 21.2-22.5)
487 (94.6)
219 (701, 21.2-22.5)

Majority | Everybody

341 (613)

20.7 (6.77, 20.0-21.5)
356 (63)

204 (6.27, 19.8-21.1)
295 (53)

20.2 (6.29, 19.4-20.9)
229 (415)

20.0 (5.99, 19.3-20.8)
273 (49.1)

19.9 (6.36, 19.1-20.6)
57 (10.3)

154 (3.89, 144-16.4)

P-value®

0.382

0.020

<0.001

<0.001

<0.001

P-value®

0.109

0.468

0.047

0498

P-value®

0.081

0.799

0.047

0.198

0.122

P-value®

0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Adjusted p-value®

0.128

0441

0.001

0816

<0.001
Adjusted p-value®

0.192

0.866

0.949

0.783

Adjusted p-value®

0.063

0.366

0.034

0337

0471

Adjusted p-value®
0.019

0.027

0.837

0.928

0.109

<0.001

SD Standard deviation. C/ Confidence Interval. Significant results (p < 0.05) are bolded

t-test for independent variables

PANOVA, analyses adjusted by Bonferroni test
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Characteristic N (%) Average age of SD P- Adjusted
first crack use (Cl 95%) value? p-valueb

Until the age of 15, have you ever threatened someone with a gun? <0.001 0.001
(n =567)

Yes 172.(303) 194 5.8 (185-20.2)

No 395 (69.7) 225 73 (218-233)
Until the age of 15, have you ever hurt an animal on purpose - out of 0.254 0.886
hunting (n = 566)

Yes 198 (35) 21 6.5 (20.2-22.0)

No 368 (65) 21.8 7.3 (21.1-226)
Until the age of 15, did you use to tell many lies? (n = 566) 0.008 0484

Yes 406 (71.7) 211 6.8 (204-21.8)

No 160 (28.3) 22.8 7.5 (21.6-24.0)
Until the age of 15, you used to steal things from stores, children 0.001 0011
or your parents (n = 566)

Yes 283 (50) 20.5 6.2 (19.7-212)

No 283 (50) 22.7 76 (21.8-23.6)
Until the age of 15, have you ever assaulted a child to the point 209 0.206 0442
of sending him to the hospital? (n = 565)

Yes 141 (25) 218 7.2 (19.7-22.1)

No 424 (75) 7.0 (21.1-22.5)
Until the age of 18, have you been in a youth detention center? 0.001 0.050
(n=571)

Yes 95 (16.6) 19.0 7.2 (215-22.7)

No 476 (834) 221 6.0 (17.8-20.3)
Until the age of 18, have you been in a youth detention center 0.005 0.392
for at least 3 months? (n =570)

Yes 32 (5.6) 182 4.2 (16.7-19.7)

No 538 (94.4) 21.7 7.1 (21.1-22.3)

SD Standard deviation. C/ Confidence Interval. Significant results (p < 0.05) are bolded

“t-test for independent variables
PANOVA, analyses adjusted by Bonferroni test

categorical variable’s t-test was used to compare the
average age at onset of crack-cocaine use by respondents
who answered “yes” or “no” to each question. Analysis of
variance (ANOVA) were used to compare the results of
the variables provided in each table. Due to the multiple
comparisons, Bonferroni tests were performed for statis-
tical adjustment in regard to all variables. Subsequently,
to test the independent effect of the risk and protective
factors associated with early crack-cocaine initiation, a
multiple linear regression model was performed only
with variables that remained significant after Bonferro-
ni’s adjustment. All analyses were conducted using the
STATA, version 13.1.

Results

Sociodemographic data of this study have been pub-
lished in detail elsewhere [47]. Study participants were
mainly male (n =517, 89.6%), living alone (single, di-
vorced or widow) (n =448, 78.4%), with and average age

of 30.8 years (SD =7.7). Three-quarters (73.9%) were 34
years old or younger. They had a medium of 11.8 school
years (SD =4.4). Aspects related to religiosity have also
already been published [48]. Average age of first use of
crack-cocaine was 21.5 years (SD = 7.0).

Family relationships

Quality of the relationships, neglect, maltreatment and
violence

None of the variables in this subgroup reached signifi-
cance after Bonferroni’s corrections — some of them
reached only a nominally significant difference, consider-
ing the average age of onset of crack-cocaine use be-
tween groups. A significant earlier onset of crack-
cocaine use was observed when the father had problems
with alcohol use (p =0.001; Bonferroni corrected p =
0.210) or when the participant had a constant relation-
ship conflict with the mother (p = 0.002; Bonferroni cor-
rected p =0.466) or the father (p =0.001). The presence
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of an extremely severe maltreatment episode during
childhood or adolescence (p =0.016; Bonferroni cor-
rected p =0.309) or escaping home at night during the
same period (p =0.001; Bonferroni corrected p =0.185)
were related to early use of crack-cocaine. In addition,
having witnessed physical aggression among the parents
showed an association (p = 0.038).

Parent or caregiver monitoring

A similar scenario occurred with the variables on paren-
tal monitoring after Bonferroni’s adjustments (Table 4).
Only the variable related to monitoring of spare time in
the 12 to 14 year old period remained significant as a
protective factor for later age of onset of crack-cocaine
use (p =<0.001; Bonferroni corrected p =0.023). The
other variables showed differences only in test z-Student
analyzes. The study patients whose parents knew their
friends (p =0.008; Bonferroni corrected p =0.392) and
knew how they spent their free time when they were 8—
11 years old (p =0.001; Bonferroni corrected p =0.503)
started crack-cocaine consumption later. These same ac-
tions of parental monitoring added to the control of re-
spondents’ expenses in early adolescence (1214 years),
remained associated as protective factors for the age of
onset of crack-cocaine consumption (p <0.001, for all
variables; Bonferroni corrected p =0.097; p =0.023 and
p =0.061, respectively). However, parental monitoring
was no longer a factor related to early age of onset from
15 years old onwards.

Accessibility and drug use permissiveness by parents
Perception related to easiness in accessibility for
consumption

During adolescence, the perception related to easy acces-
sibility of marijuana (p < 0.001; Bonferroni corrected p =
0.001) and crack-cocaine (p <0.001, for both analyses)
remained statistically significant after Bonferroni’s ad-
justments (Table 2).

Permissiveness of alcohol, tobacco and drug use at home
The results showed that parents finding “normal” for
their children, as well as for themselves, to use alcohol,
tobacco and marijuana anywhere was not a predictive
factor for early initiation of crack-cocaine use (Table 2).
An association was observed between those reporting
having parents who got drunk daily/weekly and using
crack-cocaine early (p =0.047; Bonferroni corrected p =
0.034).

Peer factors

Having the “majority/all” of friends using crack-cocaine
was associated with early crack-cocaine use, and this as-
sociation remained significant after Bonferroni’s correc-
tion (p < 0.001). For the other types of drugs investigated
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- tobacco (p =0.001; Bonferroni corrected p = 0.019), al-
cohol (p <0.001; Bonferroni corrected p =0.027),
marijuana (p <0.001; Bonferroni corrected p =0.109), as
well as for patterns of consumption - to get drunk, prob-
lematic alcohol use (p < 0.001, for both cases; Bonferroni
corrected p =0.837 and p =0.928, respectively) - there
were significant differences only in the results of the Stu-
dent ¢ test analyses (Table 2).

Deviance behavior and contact with youth justice system

(before 15 years old)

Reporting to have threaten someone with a gun before
the age of 15 showed a significant interaction effect with
the age of onset of crack-cocaine use (p <0.001; Bonfer-
roni corrected p =0.001). Telling many lies (p = 0.008;
Bonferroni corrected p =0.484) and steal stores or their
parents (p =0.001; Bonferroni corrected p =0.011), as
well as, having been in a detention center (p =0.001;
Bonferroni corrected p =0.050), regardless of the
amount of time (p =0.005; Bonferroni corrected p =
0.392) were significant only for the results of the Student
¢ test analyses.

Risk and protective factors associated with initial crack-
cocaine use

In the multivariate model (Table 5) variables were se-
lected using the statistical criteria explained above (i.e.,
those remaining significant after Bonferroni’s adjust-
ment): parental monitoring of places where the patients
spent their free time during ages of 12—14 years, percep-
tions related to ease access to get marijuana and crack-
cocaine during adolescence, frequency of drunkenness of
parents or caregivers, having peer crack-cocaine users in
adolescence, and deviant behavior (e.g., threatening
someone with a gun) before the age of 15. This second
model showed that parental monitoring delayed the start
of crack-cocaine use by approximately 1.25years (p =
0.043, 95% CI=0.41, 2.50); ease-of-access to marijuana
decreased the age of onset by an average of 2 years (p =
0.028, 95% CI=-3.81, —0.22), while access to crack-
cocaine by about 6 years (p <0.001, 95% CI=-7.40, -
4.90). In addition, the use of a gun before the age of 15,
decreased the age of starting crack-cocaine by approxi-
mately 1.3years (p =0.028, 95% Cl=-257, -0.14),
while the remaining variables were not found to be
significant.

Discussion

This is the first multicenter study that investigated sev-
eral risk and protective factors associated with the initi-
ation of crack-cocaine use among individuals seeking
treatment. Our results add new evidence on predictor
factors for the early use of this substance. We found that
involvement before the age of 15 in illegal acts - using a
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Table 5 Risk and protective factors associated with initiation of crack-cocaine use (n=479)

P-value® 95% Cl

Did your parents/caregivers really know:

Where you used to go in your spare time? (12-14 years) (n = 526) 0.043 0.04, 2.50
Between 15 and 17 years of age, how easily could you access:

Marijuana (n =561) 0.028 -3.81, -022
Between 15 and 17 years of age, how easily could you access:

Crack-cocaine (n =559) <0.001 —740, —4.90
During childhood/adolescence, how often did your parents/caregivers:

Get drunk (n =519) 0.602 -0.82, 142
Between 15 and 17 years of age, how many friends of yours used to:

Smoke crack-cocaine (n = 555) 0.267 -3.02,0.83

Before the age of 15, have you ever threatened someone with a gun? (n = 567) 0.028 -257,-0.14

Cl Confidence Interval. Significant results (p < 0.05) are bolded
“Multiple linear regression model

firearm to threaten someone - and the perception of
easy access to illicit drugs during adolescence -
marijuana and crack - were associated risk factors for
the early initiation of the use of crack-cocaine, while the
monitoring of free time by parents in the early years of
adolescence was a protective factor and delayed the ex-
perimentation with the drug.

Although studies on the influence of the quality of
family relationships at the initiation of illicit drug use
are relatively scarce compared with other studies that
evaluate these same influences for the initiation of licit
drug use [49], it is believed that a supportive family en-
vironment with a strong bond with family members and
a low level of family conflict can predict a lower risk of
initiating drug use in adolescence [26, 49]. In this study,
relationship problems with both parents, including vio-
lence between them, paternal absence and problematic
alcohol consumption by the father were factors associ-
ated with the early onset of crack use; however, they did
not have an independent effect when other family vari-
ables were analyzed together. In line with these findings,
some studies have found that proximity to parents was
associated with a significantly lower risk of starting to
use illicit drugs; but they were also not predictors for
starting illicit drug consumption when the effect of other
variables was controlled [50, 51].

In the present study, only half of the patients felt ad-
equately monitored during late childhood (8-11 years).
This perception fell to less than a third - except for the
“night walks” (41.2%) - between 12 and 14 years, and 20
to 26% during the last years of adolescence. Similarly, a
cohort study followed a group of students (n =808) for
11 years, interviewing them on seven occasions until
they were 21 years old and noticed that parental moni-
toring was related to the low incidence of initiation to
drug use only until the age of 15, when it ceased to

function as an independent variable, when peer predic-
tors were added [49, 52].

However, the absence of parental monitoring lost its
significant effect when other variables were considered.
This was not expected given the vast literature correlat-
ing parental monitoring as a substantial predictive effect
on the age of initiation of licit and illicit substances [17,
18, 21, 30, 44—46, 49, 53, 54]. However, these results are
consistent with other evidence. Previous studies have
demonstrated associations between temperament, con-
duct problems, and substance use and abuse [44, 55—
60]. In addition, longitudinal studies have observed that
the low effect of parental monitoring in some samples of
drug users may be linked to other specific individual is-
sues such as genetic factors [52, 53, 61, 62] and gender
[49, 54].

On the other hand, this study showed that monitoring
of free time by parents during early adolescence (12-14
years) acted as a strong protective factor for delaying the
initiation of crack-cocaine use. This finding is in line
with recent research that seeks to define parental moni-
toring not only as a measure of how well informed par-
ents are about their children or adolescents, but how
much they actually supervise the behavior of their chil-
dren [54, 63] and if parents know the places and the
time spent with friends, after school activities.

Among all the variables in Table 2 - perceptions re-
lated to easiness in accessibility and permissiveness for
consumption during adolescence - easy access to
marijuana and crack, having parents who get drunk fre-
quently and having friends who are crack-cocaine users
were risk predictors for the early initiation of crack-
cocaine use. Peer pressure is certainly one of the most
striking influences, especially when it is appears predom-
inantly in the social repertoire of the individual. Its mag-
nitude is substantial from late adolescence (15 years),
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weakening after adulthood [17, 33, 49]. In the present
study, those who reported having crack-cocaine friends
in their teens started using crack-cocaine earlier. Kiesner
and colleagues [54] investigated that although the evi-
dence that peers play a central role in adolescent sub-
stance use, other important factors require further study,
especially when adolescents and their friends engage in
substance use together.

According to the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC), the facili-
tated access to the different substances and peer pres-
sure are important risk factors for the initiation of the
use of drugs [33]. In our analyzes, access to crack-
cocaine decreased the age of onset of use of the same
substance by approximately 6 years, while access to
marijuana by an average of 2years. Many studies have
already evaluated the use of marijuana as a predictor for
the use and dependence of other illicit drugs [4, 49, 64].
Another survey showed that among young people with a
cocaine exposure opportunity, those who had used
marijuana were an estimated 15 times more likely to use
cocaine than those with no history of marijuana [65].

Several studies support that manifesting deviant be-
havior before the age of 15 predicts future substances
[40, 42, 44, 66]. The present study found that the use of
firearms was a predictor for the early use of crack-
cocaine. A complex association of early involvement
with crime, peer pressure and access to illicit drugs dur-
ing adolescence, remained strongly associated with early
initiation of crack-cocaine use. These factors illustrate
the intertwined relationship between deviant behaviors
and increased risk for early initiation of psychoactive
substances [67, 68]. A study with street boys in Canada
pointed out that episodes of “early serious delinquency”
(ESD) — at aged 12 or younger — such as using a
weapon, breaking into a building or having stolen an ex-
pensive object was related to early drug initiation [14].

Similarly, studies interested in observing predictive
factors of the first episode of drug use have noted that
some deviant behaviors can be inhibited in the presence
of parental monitoring, this same effect was observed in
antisocial behaviors related peer pressure [17, 33, 41]. In
light of this, considerations could be given to promote
the strengthening of the parent-child bond, as well as
stimulate parental monitoring as a way to counteract the
effects of peers on early crack-cocaine initiation.

Strengths and limitations

This study has some potential limitations. It is a cross-
sectional study which preclude us to establishment of
causality from the analyzed variables and age at crack-
cocaine initiation. Despite being a multicenter study
from different Brazilian regions, participants were se-
lected from a specific setting (treatment), and from a
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single treatment type (Therapeutic Communities), which
limits external validity. Each interviewer had the oppor-
tunity to evaluate one patient at a time, which had impli-
cations for ‘inter-rater’ analyses based on statistical
techniques. Nevertheless, criteria were established to en-
sure agreement between them, such as having a similar
level of qualifications, and having been trained by one
member of the research group. The interviews were
based on retrospective data recalled by the patients, so
the data collected is subjected to recall bias. However,
self-reported drug use, collected with assured confidenti-
ality, is considered a reliable and valid method [69-71],
and the research team took specific efforts to help the
interviewees to recall the required information. Finally,
in addition to the variables investigated, other important
and well-established factors in the international litera-
ture have not been assessed in depth, such as the pres-
ence of genetic factors and psychiatric disorders. Despite
inherent limitations with longitudinal studies, they can
nevertheless elucidate the causality of these variables
and the outcome of crack-cocaine use.

Conclusions

The abuse and dependence on crack-cocaine represents
a challenge for our society, bringing countless losses at
the individual and social levels. There is growing interest
in research that seeks to find predictive risk factors for
initiation of use as an effective way to prevent crack-
cocaine addiction. The current study showed that acces-
sibility factors to illicit drugs and involvement in deviant
behaviors should be important factors for drug prevent-
ive efforts.

Abbreviations

ANOVA: Analysis of variance; ANVISA: Agency of health surveillance;

BNADS: Il Brazilian national alcohol and drugs survey; DATOS: Drug abuse
treatment outcomes study; ESD: Early serious delinquency; FEBRACT: Brazilian
federation of therapeutic communities; HIV: Human immunodeficiency
viruses; ICD-10: International classification of diseases 10th; MAP: Maudsley
addiction profile; NESARC: National epidemiologic survey on alcohol and
related conditions; SAMHSA: Substance abuse and mental health services
administration; SENAD: National secretariat for drug policy; TC: Therapeutic
communities; WFTC: World federation of therapeutic communities

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-021-10769-X.

[ Additional file 1. ]

Acknowledgements
The authors thank the therapeutic community teams for their support and
collaboration.

Authors’ contributions

MR, RL, AVW and JS conceived and designed the study. MR and LOP
oversaw the data collection. MR, LOP, BF and KFO substantively contributed
to the data analysis plan, its execution and interpretation, and LOP
performed the statistical analysis. LOP and MR led the writing of the article,


https://doi.org/10.1186/s12889-021-10769-x
https://doi.org/10.1186/s12889-021-10769-x

Perrenoud et al. BMC Public Health (2021) 21:781

of which successive drafts were revised for critical content by AVW, JS and
BF. All authors approved the final version of the manuscript submitted.

Funding

The 2012 survey was funded by CNPq (Brazilian National Council for
Scientific and Technological Development) through a grant awarded to
Ronaldo Ramos Laranjeira for the project entitled “Sociodemographic profile
and natural history of crack-cocaine consumption among users of several
Brazilian states.” Process number 402762/210-0 and Announcement 41/2010
- Line I. Total financial assistance of R$ 462,540.00. The project was executed
at Federal University of Sado Paulo (CNPJ 60.453.032/0001-74).

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to the confidentiality of personal information, but are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All the participants were informed about the aims and procedures for this
survey and provided written informed consent. The survey was approved by
the local Institution Review Board (IRB) of Federal University of Sao Paulo
under the registration number CAAE 00559212.1.0000.5505.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no relevant competing interests.

Author details

'Department of Psychiatry, Federal University of Sao Paulo (UNIFESP), Sdo
Paulo, Brazil, Rua Major Maragliano, 241, SP 04017030 Sé&o Paulo, Brazil.
“Reference Center for Alcohol, Tobacco and Other Drugs (CRATOD), Séo
Paulo State Secretary of Health, Rua Prates, 165, 01121000 Sao Paulo, Brazil.
3Department of Statistics, Brazil University, S30 Paulo, Brazil, Rua Ibipetuba,
130, SP 03127-180 Sao Paulo, Brazil. *“National Addiction Centre, Institute of
Psychiatry, Psychology and Neuroscience, King's College London, London,
UK, 4, Windsor Walk Denmark Hill, SE5 8AF London, UK. *Schools of
Population Health and Pharmacy, Faculty of Medical and Health Sciences,
University of Auckland, Auckland, New Zealand. ®Centre for Applied Research
in Mental Health and Addiction, Simon Fraser University (SFU Faculty of
Health Sciences, 515 W. Hastings Street, Vancouver, BC V6B 5K3), Canada.
’Department of Psychiatry, University of Toronto, 250 College Street, 8th
floor, Toronto ON. M5T 1R8, Canada.

Received: 30 August 2020 Accepted: 5 April 2021
Published online: 23 April 2021

References

1. EMCDDA - European monitoring Centre for Drugs and Drug Addiction.
Recent changes in Europe’s cocaine market — results from an EMCDDA
trendspotter study. Lisbon: EMCDDA; 2018.

2. UNODC - United Nations Office on drugs and crime. World drug report
2020. Vienna: UNODCG; 2020.

3. Areal LB, Rodrigues LC, Andrich F, Moraes LS, Cicilini MA, Mendonca JB,
et al. Behavioural, biochemical and molecular changes induced by chronic
crack-cocaine inhalation in mice: the role of dopaminergic and
endocannabinoid systems in the prefrontal cortex. Behav Brain Res. 2015;
1(290):8-16. https.//doi.org/10.1016/j.bbr.2015.04.036.

4. Pianca TG, Rohde LA, Rosa RL, Begnis APA, Ferronatto PB, Jensen MC, et al.
Crack cocaine use in adolescents: clinical characteristics and predictors of
early initiation. J Clin Psychiatry. 2016;77:10.

5. Rosério BDA, de Nazaré MFS, Estadella D, Ribeiro DA, Viana MB. Behavioral
and neurobiological alterations induced by chronic use of crack cocaine.
Rev Neurosci. 2019;31(1):59-75. https.//doi.org/10.1515/revneuro-2018-0118.

6. Conway KP, Compton W, Stinson FS, Grant BF. Lifetime comorbidity of
DSM-IV mood and anxiety disorders and specific drug use disorders: results
from the National Epidemiologic Survey on alcohol and related conditions.
J Clin Psych. 2006;67(2):247-57. https://doi.org/10.4088/jcp.v67n0211.

20.

22.

23.

24,

25.

Page 11 of 13

Butler A, Ainslie J, Rehm J, Fischer B. Health outcomes associated with
crack-cocaine use: systematic review and meta-analyses. Drug Alcohol
Depend. 2017;180:401-16. https://doi.org/10.1016/j.drugalcdep.2017.08.036.
Degenhardt L, Singleton J, Calabria B, McLaren J, Kerr T, Mehta S, et al.
Mortality among cocaine users: a systematic review of cohort studies. Drug
Alcohol Depend. 2011;113(2-3):88-95. https://doi.org/10.1016/j.drugalcdep.2
010.07.026.

Ribeiro M, Dunn J, Laranjeira R, Sesso R. High mortality among young crack
cocaine users in Brazil: a 5-year follow-up study. Addiction. 2004,99(9):1133-
5. https://doi.org/10.1111/}.1360-0443.2004.00804 x.

Paim Kessler FH, Barbosa Terra M, Faller S, Ravy Stolf A, Peuker AC. Benzano
D; Brazilian ASI Group, Pechansky F. crack users show high rates of antisocial
personality disorder, engagement in illegal activities and other psychosocial
problems. Am J Addict. 2012,21(4):370-80. https://doi.org/10.1111/}.1521-03
91.2012.00245.

Santos Cruz M, Andrade T, Bastos Fl, Leal E, Bertoni N, Villar LM, et al. Key
drug use, health and socio-economic characteristics of young crack users in
two Brazilian cities. Int J Drug Policy. 2013;24(5):432-8. https://doi.org/10.101
6/j.drugpo.2013.03.012.

Cunha SM, Araujo RB, Bizarro L. Profile and pattern of crack consumption
among inpatients in a Brazilian psychiatric hospital. Trends Psychiatry
Psychother. 2015;37(3):126-32. https://doi.org/10.1590/2237-6089-2014-0043.
Hughes MS, Williams MR, Lipari RN, Van Horn S. The CHSQ Report — National
Survey on Drug Use and Health: State estimates of past year cocaine use
among young adults: 2014-2015. Substance Abuse and Mental Health Services
Administration (SAMHSA) & Center for Behavioral Health Statistics and Quality
(CBHSQ). 2016. Available online: https://www.samhsa.gov/data/sites/default/
files/report_2736/ShortReport-2736.pdf. Access 14 Apr 2021.

Paquette C, Roy E, Petit G, Boivin JF. Predictors of crack cocaine initiation
among Montréal street youth: a first look at the phenomenon. Drug Alcohol
Depend. 2010;110(1-2):85-91. https//doi.org/10.1016/j.drugalcdep.2010.02.010.
Abdalla RR, Madruga CS, Ribeiro M, Pinsky |, Caetano R, Laranjeira R.
Prevalence of cocaine use in Brazil: data from the Il Brazilian National
Alcohol and drugs survey (BNADS). Addict Behav. 2014;39(1):297-301.
https://doi.org/10.1016/j.addbeh.2013.10.019.

Chen C, Storr CL, Anthony JC. Early-onset drug use and risk for drug
dependence problems. Addict Behav. 2009;34(3):319-22. https://doi.org/10.1
016/j.addbeh.2008.10.021.

Mahedy L, MacArthur GJ, Hammerton G, Edwards AC, Kendler K, Macleod J,
et al. The effect of parental drinking on alcohol use in young adults: the
mediating role of parental monitoring and peer deviance. Addiction. 2018;
113(11):2041-50. https://doi.org/10.1111/add.14280.

Alati R, Baker P, Betts KS, Connor JP, Little K, Sanson A, et al. The role of
parental alcohol use, parental discipline and antisocial behavior on
adolescent drinking trajectories. Drug Alcohol Depend. 2014;134:178-84.
https://doi.org/10.1016/j.drugalcdep.2013.09.030.

Grigsby TJ, Forster M, Unger JB, Sussman S. Predictors of alcohol-related
negative consequences in adolescents: a systematic review of the literature
and implications for future research. J Adolesc. 2016;48:18-35. https://doi.
0rg/10.1016/j.adolescence.2016.01.006.

Kendler KS, Schmitt E, Aggen SH, Prescott CA. Genetic and environmental
influences on alcohol, caffeine, cannabis, and nicotine use from early
adolescence to middle adulthood. Arch Gen Psychiatry. 2008;65(6):674-82.
https://doi.org/10.1001/archpsyc.65.6.674.

Yap MBH, Cheong TWK, Zaravinos-Tsakos F, Lubman DI, Jorm AF. Modifiable
parenting factors associated with adolescent alcohol misuse: a systematic
review and meta-analysis of longitudinal studies. Addiction. 2017;112(7):
1142-62. https;//doi.org/10.1111/add.13785.

Cooper ML, Wood PK, Orcutt HK. Personality and the predisposition to
engage in risky or problem behaviors during adolescence. J Pers Soc
Psychol. 2003;84(2):390-410. https://doi.org/10.1037/0022-3514.84.2.390.
Garavan H, Stout JC. Neurocognitive insights into substance abuse. Trends
Cogni Neurosci. 2005;9(4):195-201. https://doi.org/10.1016/j.tics.2005.02.008.
MacPherson L, Magidson JF, Reynolds EK, Kahler CW, Lejuez CW. Changes in
sensation seeking and risk-taking propensity predict increases in alcohol use
among early adolescents. Alcohol Clin Exp Res. 2010;34(8):1400-8.

Gillespie NA, Neale MC, Prescott CA, Aggen SH, Gardner CO Jr, Jacobson K,
et al. Longitudinal modeling of genetic and environmental influences on
self-reported availability of psychoactive substances: alcohol, cigarettes,
marijuana, cocaine and stimulants. Psychol Med. 2007,37(7):947-59. https://
doi.org/10.1017/50033291707009920.


https://doi.org/10.1016/j.bbr.2015.04.036
https://doi.org/10.1515/revneuro-2018-0118
https://doi.org/10.4088/jcp.v67n0211
https://doi.org/10.1016/j.drugalcdep.2017.08.036
https://doi.org/10.1016/j.drugalcdep.2010.07.026
https://doi.org/10.1016/j.drugalcdep.2010.07.026
https://doi.org/10.1111/j.1360-0443.2004.00804.x
https://doi.org/10.1111/j.1521-0391.2012.00245
https://doi.org/10.1111/j.1521-0391.2012.00245
https://doi.org/10.1016/j.drugpo.2013.03.012
https://doi.org/10.1016/j.drugpo.2013.03.012
https://doi.org/10.1590/2237-6089-2014-0043
https://www.samhsa.gov/data/sites/default/files/report_2736/ShortReport-2736.pdf
https://www.samhsa.gov/data/sites/default/files/report_2736/ShortReport-2736.pdf
https://doi.org/10.1016/j.drugalcdep.2010.02.010
https://doi.org/10.1016/j.addbeh.2013.10.019
https://doi.org/10.1016/j.addbeh.2008.10.021
https://doi.org/10.1016/j.addbeh.2008.10.021
https://doi.org/10.1111/add.14280
https://doi.org/10.1016/j.drugalcdep.2013.09.030
https://doi.org/10.1016/j.adolescence.2016.01.006
https://doi.org/10.1016/j.adolescence.2016.01.006
https://doi.org/10.1001/archpsyc.65.6.674
https://doi.org/10.1111/add.13785
https://doi.org/10.1037/0022-3514.84.2.390
https://doi.org/10.1016/j.tics.2005.02.008
https://doi.org/10.1017/S0033291707009920
https://doi.org/10.1017/S0033291707009920

Perrenoud et al. BMIC Public Health

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

(2021) 21:781

Rossow |, Keating P, Felix L, McCambridge J. Does parental drinking
influence children's drinking? A systematic review of prospective cohort
studies. Addiction. 2016;111(2):204-17. https://doi.org/10.1111/add.13097.
Zhang S, Lim Y, Boyas JF, Burlaka V. Family structure and youth illicit drug
use, use disorders, and treatment services utilization. Child Youth Serv Rev.
2020;111:104880. https://doi.org/10.1016/j.childyouth.2020.104880.

Bastos Fl, Bertoni N, (orgs.). National survey about crack cocaine use
[Portuguese]. Fiocruz: Rio de Janeiro. 2014. Available at: https://www.arca.
fiocruz.br/bitstream/icict/10019/2/UsoDeCrack pdf. Accessed Aug 2020.
Cleveland MJ, Feinberg ME, Bontempo DE, Greenberg MT. The role of risk
and protective factors in substance use across adolescence. J Adolesc
Health. 2008;43(2):157-64. https://doi.org/10.1016/jjadohealth.2008.01.015.
Ryan SM, Jorm AF, Lubman DI. Parenting factors associated with reduced
adolescent alcohol use: a systematic review of longitudinal studies. Aust N Z J
Psychiatry. 2010;44(9):774-83. https://doi.org/10.1080/00048674.2010.501759.
Werb D, Debeck K, Kerr T, Li K, Montaner J, Wood E. Modelling crack
cocaine use trends over 10 years in a Canadian setting. Drug Alcohol Rev.
2010;29(3):271-7. https//doi.org/10.1111/j.1465-3362.2009.00145.x.

Stewart MJ, Fulton HG, Barrett SP. Powder and crack cocaine use among
opioid users: is all cocaine the same? J Addict Med. 2014;8(4):264-70.
https://doi.org/10.1097/ADM.0000000000000047.

Blanco C, Flérez-Salamanca L, Secades-Villa R, Wang S, Hasin DS. Predictors
of initiation of nicotine, alcohol, cannabis, and cocaine use: results of the
National Epidemiologic Survey on alcohol and related conditions (NESARC).
Am J Addict. 2018;27(6):477-84. https://doi.org/10.1111/ajad.12764.
National Agency of Sanitary Surveillance (ANVISA). Art. 10. Resolution—RDC
No. 29 of June 30, 2011. 2011. Available at: https.//bvsms.saude.gov.br/bvs/
saudelegis/anvisa/2011/res0029_30_06_2011.html. Accessed Dec 2020.
World Health Organization. ICD-10 International Statistical Classification of
Diseases and Related Health Problems. 10th rev. Sdo Paulo: University of
Séo Paulo; 1997.

Marsden J, Gossop M, Stewart D, David Best, Farrell M, Strang J. Maudsley
Addiction Profile (MAP). London. 1998. Available at: http://www.emcdda.
europa.eu/html.cfm/index3667EN.html. Accessed Dec 2020.

United States Department of Health and Human Services. National Institutes
of Health. National Institute on Drug Abuse. Drug Abuse Treatment
Outcome Study (DATOS), 1991-1994: [United States]. Inter-university
Consortium for Political and Social Research [distributor], 2010-02-16.
https://doi.org/10.3886/ICPSR02258.v5.

Allen B, Waterman H. Stages of adolescence [online]. American Academy of
Pediatrics. 28 mar 2019. Available at: https//www.healthychildren.org/English/a
ges-stages/teen/Pages/Stages-of-Adolescence.aspx. Accessed Feb 2021.

CDC - Centers for Disease Control and Prevention. Middle Childhood (9-11
years of age) [online]. 06 Mar 2020. Available at: https://www.cdc.gov/ncbddd/
childdevelopment/positiveparenting/middle2.html. Accessed Feb 2021.
Dishion TJ, Patterson GR, Stoolmiller M, Skinner ML. Family, school, and
behavioral antecedents to early adolescent involvement with antisocial
peers. Dev Psychol. 1991;27(1):172-80. https://doi.org/10.1037/0012-1649.2
70172

Peterson L, Ewigman B, Kivlahan C. Judgments regarding appropriate child
supervision to prevent injury: the role of environmental risk and child age.
Child Dev. 1993;64:924-50.

Dishion TJ, Capaldi DM, Spracklen KM, Li F. Peer ecology of male adolescent
drug use. Dev Psychopathol. 1995;7(4):803-24. https://doi.org/10.1017/50954
579400006854.

Dishion TJ, McMahon RJ. Parental monitoring and the prevention of child
and adolescent problem behavior: a conceptual and empirical formulation.
Clin Child and Fam Psychol Rev. 1998;1(1):61-7. 11324078. https.//doi.org/1
0.1023/a:1021800432380.

Dishion TJ, Nelson SE, Kavanagh K. The family check-up with high-risk
young adolescents: preventing early-onset substance use by parent
monitoring. Behav Ther. 2003;34(4):553-71. https.//doi.org/10.1016/50005-
7894(03)80035-7.

Bohnert KM, Anthony JC, Breslau N. Parental monitoring at age 11 and
subsequent onset of cannabis use up to age 17: results from a prospective
study. J Stud Alcohol Drugs. 2012;73(2):173-7. https.//doi.org/10.15288/jsa
d.2012.73.173.

Stattin H, Kerr M, Tilton-Weaver L. Parental monitoring: a critical examination
of the research. In: Guillamo-Ramos V, Jaccard J, Dittus P, editors. Parental
monitoring of adolescents: current perspectives for research and
practitioners. New York: Columbia University Press Online Access; 2010.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

Page 12 of 13

Perrenoud LO, Trevizol AP, Oliveira ACS, Williams AV, Cordeiro Q, Duailibi
SM, et al. Profile of help-seeking crack cocaine users in Brazil: a comparison
of 2 cross-sectional studies from 1997 and 2013. Addict Disord Treat. 2019;
18(4):238-45. https://doi.org/10.1097/ADT.0000000000000173.
Rezende-Pinto A, Moreira-Almeida A, Ribeiro M, Laranjeira R, Vallada H. The
effect of religiosity during childhood and adolescence on drug
consumption patterns in adults addicted to crack cocaine. BJ Psych Open.
2018;4(5):324-31.

Guo J, Hill KG, Hawkins JD, Catalano RF, Abbott RD. A developmental
analysis of sociodemographic, family, and peer effects on adolescent illicit
drug initiation. J Am Acad Child Adolesc Psychiatry. 2002;41(7):838-45.
https://doi.org/10.1097/00004583-200207000-00017.

Yamaguchi K, Kandel DB. Patterns of drug use from adolescence to young
adulthood: II. Sequences of progression. Am J Public Health. 1984;74(7):668-
72.6742252. https;//doi.org/10.2105/ajph.74.7.668.

Kandel DB, Kessler RC, Margulies RZ. Antecedents of adolescent initiation
into stages of drug use: a developmental analysis. J Youth Adolesc. 1978;
7(1):13-40. https://doi.org/10.1007/BF01538684.

Kendler K, Gardner CO, Edwards AC, Dick DM, Hickman M, Macleod J, et al.
Childhood risk factors for heavy episodic alcohol use and alcohol problems
in late adolescence: a marginal structural model analysis. J Stud Alcohol
Drugs. 2018;79(3):370-9. https://doi.org/10.15288/jsad.2018.79.370.

Dick DM, Viken R, Purcell S, Kaprio J, Pulkkinen L, Rose RJ. Parental
monitoring moderates the importance of genetic and environmental
influences on adolescent smoking. J Abnorm Psychol. 2007;116(1):213-8.
https://doi.org/10.1037/0021-843X.116.1.213.

Kiesner J, Poulin F, Dishion TJ. Adolescent substance use with friends:
moderating and mediating effects of parental monitoring and peer activity
contexts. Merril Palmer Q (Wayne State Univ Press). 2010;56(4):529-56.
https://doi.org/10.1353/mpq.2010.0002.

Fergusson DM, Horwood LJ, Ridder EM. Conduct and attentional
problems in childhood and adolescence and later substance use, abuse
and dependence: results of a 25-year longitudinal study. Drug Alcohol
Depend. 2007;88(1):514-26. https://doi.org/10.1016/].drugalcdep.2006.12.
011.

Grekin ER, Sher KJ, Wood PK. Personality and substance dependence
symptoms: modeling substance-specific traits. Psychol Addictive Behav.
2006;20(4):415-24. https.//doi.org/10.1037/0893-164X.20.4.415.

Kendler KS, Gardner CO, Prescott CA. Toward a comprehensive
developmental model for alcohol use disorders in men. Twin Res Hum
Genet. 2011;14(1):1-15. https;//doi.org/10.1375/twin.14.1.1.

McGue M, lacono WG. The adolescent origins of substance use disorders.
Int J Methods Psychiatr Res. 2008;17(51):530-8. https://doi.org/10.1002/
mpr.242.

Pardini D, White HR, Stouthamer-Loeber M. Early adolescent
psychopathology as a predictor of alcohol use disorders by young
adulthood. Drug Alcohol Depend. 2007;88(1):538-49. https://doi.org/10.101
6/j.drugalcdep.2006.12.014.

Whelan R, Watts R, Orr CA, Althoff RR, Artiges E, Banaschewski T, et al. The
IMAGEN consortium. Neuropsychosocial profiles of current and future
adolescent alcohol misusers. Nature. 2014;512(7513):185-9. https://doi.org/1
0.1038/nature13402.

Agrawal A, Jacobson KC, Prescott CA, Kendler KS. A twin study of
personality and illicit drug use and abuse/dependence. Twin Res. 2004;7(1):
72-81. https://doi.org/10.1375/13690520460741462.

Cloninger CR, Bohman M, Sigvardsson S. Inheritance of alcohol abuse.
Cross-fostering analysis of adopted men. Arch Gen Psychiatr. 1981;38(8):
861-8. https.//doi.org/10.1001/archpsyc.1981.01780330019001.

Stattin H, Kerr M. Parental monitoring: A reinterpretation. Child Dev. 2000;
71(4):1072-85. https//doi.org/10.1111/1467-8624.00210.

Lynskey MT, Heath AC, Bucholz KK, Slutske WS, Madden PAF, Nelson EC,
et al. Escalation of drug use in early-onset cannabis users vs co-twin
controls. JAMA. 2003;289(4):427-33. https://doi.org/10.1001/jama.289.4.42
7PubMed.

Wagner FA, Anthony JC. Into the world of illegal drug use: exposure
opportunity and other mechanisms linking the use of alcohol, tobacco,
marijuana, and cocaine. Am J Epidemiol. 2002;155(10):918-25. https://doi.
0rg/10.1093/aje/155.10.918 PMID: 11994231.

Oxford M, Oxford ML, Harachi T, Catalano R, Abott R. Preadolescent
predictors of substance initiation: a test of both the direct and mediated
effect of family social control factors on deviant peer associations and


https://doi.org/10.1111/add.13097
https://doi.org/10.1016/j.childyouth.2020.104880
https://www.arca.fiocruz.br/bitstream/icict/10019/2/UsoDeCrack.pdf
https://www.arca.fiocruz.br/bitstream/icict/10019/2/UsoDeCrack.pdf
https://doi.org/10.1016/j.jadohealth.2008.01.015
https://doi.org/10.1080/00048674.2010.501759
https://doi.org/10.1111/j.1465-3362.2009.00145.x
https://doi.org/10.1097/ADM.0000000000000047
https://doi.org/10.1111/ajad.12764
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2011/res0029_30_06_2011.html
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2011/res0029_30_06_2011.html
http://www.emcdda.europa.eu/html.cfm/index3667EN.html
http://www.emcdda.europa.eu/html.cfm/index3667EN.html
https://doi.org/10.3886/ICPSR02258.v5
https://www.healthychildren.org/English/ages-stages/teen/Pages/Stages-of-Adolescence.aspx
https://www.healthychildren.org/English/ages-stages/teen/Pages/Stages-of-Adolescence.aspx
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/middle2.html
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/middle2.html
https://doi.org/10.1037/0012-1649.27.1.172
https://doi.org/10.1037/0012-1649.27.1.172
https://doi.org/10.1017/S0954579400006854
https://doi.org/10.1017/S0954579400006854
https://www.ncbi.nlm.nih.gov/pubmed/11324078
https://doi.org/10.1023/a:1021800432380
https://doi.org/10.1023/a:1021800432380
https://doi.org/10.1016/S0005-7894(03)80035-7
https://doi.org/10.1016/S0005-7894(03)80035-7
https://doi.org/10.15288/jsad.2012.73.173
https://doi.org/10.15288/jsad.2012.73.173
https://doi.org/10.1097/ADT.0000000000000173
https://doi.org/10.1097/00004583-200207000-00017
https://www.ncbi.nlm.nih.gov/pubmed/6742252
https://doi.org/10.2105/ajph.74.7.668
https://doi.org/10.1007/BF01538684
https://doi.org/10.15288/jsad.2018.79.370
https://doi.org/10.1037/0021-843X.116.1.213
https://doi.org/10.1353/mpq.2010.0002
https://doi.org/10.1016/j.drugalcdep.2006.12.011
https://doi.org/10.1016/j.drugalcdep.2006.12.011
https://doi.org/10.1037/0893-164X.20.4.415
https://doi.org/10.1375/twin.14.1.1
https://doi.org/10.1002/mpr.242
https://doi.org/10.1002/mpr.242
https://doi.org/10.1016/j.drugalcdep.2006.12.014
https://doi.org/10.1016/j.drugalcdep.2006.12.014
https://doi.org/10.1038/nature13402
https://doi.org/10.1038/nature13402
https://doi.org/10.1375/13690520460741462
https://doi.org/10.1001/archpsyc.1981.01780330019001
https://doi.org/10.1111/1467-8624.00210
https://doi.org/10.1001/jama.289.4.427PubMed
https://doi.org/10.1001/jama.289.4.427PubMed
https://doi.org/10.1093/aje/155.10.918
https://doi.org/10.1093/aje/155.10.918

Perrenoud et al. BMIC Public Health

67.

68.

69.

70.

71.

(2021) 21:781

substance initiation. Am J Drug Alcohol Abuse 2001,27(4):599-616. https://
doi.org/https://doi.org/10.1081/ADA-100107658.

Hays RD, Ellickson PL. Associations between drug use and deviant behavior
in teenagers. Addict Behav. 1996;21(3):291-302. https://doi.org/10.1016/03
06-4603(95)00059-3.

Hunter SB, Miles JN, Pedersen ER, Ewing BA, D'Amico EJ. Temporal
associations between substance use and delinquency among youth with a
first time offense. Addict Behav. 2014;39(6):1081-6. https://doi.org/10.1016/
jaddbeh.2014.03.002.

Del Boca FK, Darkes J. The validity of self-reports of alcohol consumption:
state of the science and challenges for research. Addiction. 2003,98:1-12.
https://doi.org/10.1046/).1359-6357.2003.00586.x.

Ehrman RN, Robbins SJ, Cornish JW. Comparing self-reported cocaine use with
repeated urine tests in outpatient cocaine abusers. Exp Clin Psychopharmacol.
1997,5(2):150-6. https://doi.org/10.1037/1064-1297.5.2.150.

Kim MT, Hill MN. Validity of self-report of illicit drug use in young
hypertensive urban African American males. Addict Behav. 2003;28(4):795-
802. https://doi.org/10.1016/50306-4603(01)00277-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1081/ADA-100107658
https://doi.org/10.1016/0306-4603(95)00059-3
https://doi.org/10.1016/0306-4603(95)00059-3
https://doi.org/10.1016/j.addbeh.2014.03.002
https://doi.org/10.1016/j.addbeh.2014.03.002
https://doi.org/10.1046/j.1359-6357.2003.00586.x
https://doi.org/10.1037/1064-1297.5.2.150
https://doi.org/10.1016/S0306-4603(01)00277-5

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Setting
	Participants
	Instruments
	Procedures
	Statistical analyses

	Results
	Family relationships
	Quality of the relationships, neglect, maltreatment and violence

	Parent or caregiver monitoring
	Accessibility and drug use permissiveness by parents
	Perception related to easiness in accessibility for consumption
	Permissiveness of alcohol, tobacco and drug use at home
	Peer factors

	Deviance behavior and contact with youth justice system (before 15&thinsp;years old)
	Risk and protective factors associated with initial crack-cocaine use

	Discussion
	Strengths and limitations

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

